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pressive, weIl-organized speech, com plete in all its parts. 
The fir�t lIlen spoke, because they possessed, along 
with vocal organs, the cerebral faculty of speech. As 
Professor Max MuBer has weIl said, "that faculty was 
an instinct of the mind, as irresistible as any other in
stinct." It wasas impossible for the first child endowed 
with this facnlty not to speak, in the presence of a 
cOlll panion siUlilarly endowed, as it would be for a 
nightingale or a thrush not to carol to its mate. The 
same faculty creates the saIlle necessity in our days ; 
and its exercise by young children, when accidentally 
isolated from the teachings and influence of grown 
companions, will readily account for the existence of 
aIl the diversities of speech on our globe. 

SEWAGE DISPOSAL IN BERLIN. 
By WALTER WYMAN, M.D., Surgeon United States 

Marine Hospital Service, in the H erald 0/ Health. 
THE system of sewerage in Berlin, begun in 1870, has 

been in fuIl operation for nine years, and now includes 
seven of the twelve districts into which the city has 
been divided for sewerage purposes. 

The plan contemplates in each district a pumping 
station, where all the sewage is pumped to the irriga
tion fields, sOlIle 15 miles distant. Seven pumping 
stations are established. The irrigation fields are foul' 
in number, located to the north, northwest, south, and 
southeast of the city. The four fields contain 14,666 
acres of land. 

Of the stations which I visited, it will be more inter
esting to describe the one which operates the drainage 
from the middle section of Berlin, whicll includes the 
1J nter den Linden with its palaces, and a densely popu
lated district as weIl. One might suppose that its 
location would be in some out of the way place, but 
we found it in a desirable portion of the city, not 
specially removed from otller bnildings, and only three 
min utes' walk from one of the finest rail way stations in 
Europe. The buildings and grounds had a neat and 
orderly appearance. 

In the yard I was first shown the large cistern into 
which is poured and through which is strained the 
se wage of the whole district, including the flush and 
rain waters. The district has a population of 130,000, 
and the quautity of sewage pumped here is about 
16,000 cubic Illeters daily. On Saturdays it is increased 
to 20,000 01' 30,000. 

It requires but an hour and a half for all excrementa 
and other sewage to get from the place of deposit to 
this cistern ; and so great is the quantity of water, that 
by the time it is reached the excrementa are in thorough 
solution. The water dilutes and renders them inoffen
sive, and they are pUlllped away before putrefaction 
begins. It has been shown that in 500 cubic meters of 
the fluid there is hut one cubic meter of solid matter; 
and in fact this fluidity of the sewage and its very rapid 
rellJoval appear to be the two features which make 
this system successful. 

The cistern has a capacity of 5,000 cubic meters. Its 
location is hut a few yards distant from a busy street, 
and not more than 20 steps removed from the front 
entrance of the local manager's residence. It is covered 
with boards an inch apar't, and upon stepping upon 
the platform we failed to notice any odor. No sickness 
has been caused hy it either in the manager's residence 
or among the laborers. Occasionally, it is llecessary 
to flush it with water. 

An attendant raised a few of the planks to give us a 
view of the contents. It appeared about half fuB of 
simply a nmddy-looking fluid, a bucketful of which 
was hauled up and emptied back, to show that it was 
liquid and without stench. The canal was visible 
through which the fluid was rapidly discharging into 
the cistern. It is elliptical, its longest and horizontal 
diameter measuring 3'40 meters, and its shortest 01' 
vertical diameter 2'90. The fluid is not pumped 
directly from this cistern, but has to pass into a suc
tion pit some 30 or 40 feet nearer to the engines. The 
outflow channel has the same capacity as the one just 
mentiontld, but its mouth is on a higher level, and 
differs, too, in shape, being imperfectly elliptical, with 
the longest diameter vertical instead of horizontal. 

Between the two openings, dividing the cistern into 
two equal parts, is an iron grating 01' strainer, the bars 
of which are perpendicular and two centimeters apart, 
and serve to catch paper, rags, etc., which are scraped 
out every day 01' two and burned nnder the boilers. The 
fluid passes into the suction pit Just mentioned, whtre 
there are six cylinders opera ted by six engines. The 
pit was opened for our inspection, and though the 
fluid was in agitation, there was no odor. Connected 
with the pit is an overflow for use when the rainfall is 
so great that the engines are unable to pump off as 
ragidly as the fluid coIlects. 

We are now prepared to observe the other half of the 
system, viz., its transmittal of the sewage through the 
pipes to the fields. 

Taking the cars at the Anhalter Bahnhoff, a 20 
minutes' ride brought us to the village of Lichtenfelde, 
a country place of ordinary appearance, as level as an 
Illinois prairie. 

As we approached the fields on foot, our noses were 
on the qui vive to detect the first poIlu ted zephyr from 
the suspicious territory, hut there was no zephyr of 
that kind. Presently we were on the borders of the 
fi.elds, and made our way to a small collection of 
houses, inhabited by laborers and their families, to the 
number of about 100 people. Finding the office, our 
permit insured us prompt and polite attention. 

On going into the fields after noting the absence of 
odor, and the day was mild, our next surprise was the 
entire absence of machinery. The pumping force of 
the engines in Berlin is sufficient to throw the fluid to 
two central distributing points through channels 
measuring respectively one meter and 75 centimeters in 
diameter. From these two central points distributing 
pipes radiate in every direction for a certain distance, 
connecting with the open courses or ditches which ex
tend through the fields. At the point of junction of 
the pipes with the ditches, valves are provided for 
regulating the flow. 

There is no reservoir, the sewage being distributed 
as fast as it is received. But it sometillles happens 
that valves of a nUlllber of the distribution pipes are 
closed and at the same time an unusual alIlount of 
pumping is necessary at the station in Berlin, thus 
causing a sud den excess of se wage. To relieve this, at 
each üf the two central points just named there is 

erected a stand-pipe provided at the top with an over- false appearance of health and misleading plumpness 
flow which discharges into neighboring shaIlow basins, of the mdividual On returlling, however, to a nor· 
16 in number. These stand-pipes have the appearance IIlal dietary containing the proper proportion of pro
of smaIl towers, their tops oeing 21 meters above the teid material, there is a similar decrease in weight, and 
city. The plain around Berlin is 3001' 40 feet above the water leaves the Lody literany in streallls. We 
the city, and these pipes are about 30 feet above the must regard water as an essential condition for the 
level of the plain. lllanifestation of all vital phenoIlwna. It is a common 

A watchman is on duty at each tower to give notice carrier of pabulurn to each JlJinute part, and at the 
of an overflow by meMlS of a bugle, calling the work· saUle time a scavenger for the removal of the wa�te 
men to open the valves. An automatic arrangement products. Most chemical reactions and the action of 
gives the same notice by a flag, 01' at night, a lantern. ferments require water, as do also the lllolecular 

The fields over which we were looking contained Illovements of nerve conduction and muscular con-
3,333 acres. They receive the sewage frolll sections 1, traction. 
2, and 30f the 12 sections into which Berlin is divided. The percentage of water in organs cannot be greatly 
Five thousand cubic meters of liquid are distributed altered witllout corresponding disturbances in health. 
into them every 24 hours, of WhlCh 25 per cent re- In certain diseases, as cholera, there is a diminution in 
mains as deposit and 75 per cent. flows off as water. the percentage of the water contained i n  the tissues of 
We were informed that for every 500 persons there is from five to six per cent. As a result of this, J;lOwever, 
required about 2% acres of land, and that the area of the blood becOlues thick and slow in its movement, 
irrigation land required is about one and a half times urine is no longer excreted, and further renroval means 
the surface of the city drained. The fields are very the death of the individual, or, in the lower forms of 
level, and are divided by avenues lined by sUlaIl trees life, a suspension of all the vital activities until such 
and by ditches and furrows. 'l'he sections are of two time as the water removed shall be restored. 'rhus, 
sizes, the larger called meadow, for raising grass, and the COlnlllon wheel animalcules mlty be cOlllpletely 
the sm aller called beds, for the growth of vegetables. dried and kept, free from moisture, as an im palpable 

We inspected a particular meadow containing about powder; but on the addition of water to this powder 
four acres, and questioned a laborer at work on one of the anilllals in question immediately resume all vital 
its ditches. It had been flooded four days before, activities, and if subjected to microscopic examination 
and was to be flooded again on the following day. cannot be distinguished from other living and moving 
Its soil appeared simpty dark ami moist; a ditch infusoria of the same genus. 
surrounded it, two feet in width and one and·a In the adult human body, water is constantly lost by 
half feet deep, through which the sewage fluid was· urine, freces, skin, and lungs, chiefly, however, through 
810wly running. The current was made stronger, in- the former channel. The amount of water daily 
deed quite forcible, by turning a valve at one corner of eliminated varies from two to three liters. It is re
the meadow where an open ditch connects wit11 the newed and its normal proportion maintained by 
distributing pipe. To flood the meadow, the current is various drinks, the fluid portion of foods, and by the 
put on at ful force,and the surrounding ditch opened oxidation of carbohydrates. By this la:<t method alone 
at various points on the meadow side. This meadow frOIll three-fourths of a pint to one pint of water is 
gave five cuttings of grass last summer. We saw others daily formed in the average adult body. No decom
which had jnst been flooded, having the appearance position of water occurs in the economy. 
of shallow ponds. About three days is required for the In starvation the percentage of water is not decreased 
disap.pearance of the water. in spite of constant losses. This is due in part to pro-

Besides grass, rye, oats, wheat, corn, and hemp are duction of water by the oxidation. of carbohydrates, 
raised; and in the beds, sugar beets, carrots, turnips, 

I 
just mentioned, and to the fact that as the al bunrens 

cabbage, and chicory. Cows are pastured in the fields, of the body are destroyed in starvation the water 
and are healthy. A laborer who had been employed which was combined with them becomes free. On this 
here for five years, asserted that there was no sickness account combined hunger and thirst is more easily 
among the workmen, except rheumatism, caused by borne than thirst, alone. Excess of water ingested 
working on the moist ground, and that sometimes in only temporarily increases the water percentage of 
tae summer strangers complain of the odor, but the the various organs, the loss by the kidneys, etc., heing 
workmen ne ver. The odor is experienced in the morn- almost immediate; but before its excretion this ex
ing when the stop valves are opened, and gas which cess of water must circulate from cell to cell through
has acculllulated during the night escapes. This passes out the entire body, and in so doing it not incon
off in a few moments. There is some stench also when siderably increases the activity of the tissues. Thus, 
the ditches are cleaned, as they lUUSt be occasionally. in experiments upon himself, Genth found that in his 

The remaining point to he explained is the method usual daily life he excreted from forty to forty-five 
by wh ich these beus and meadows are prevented from grammes of urea. When, however, he drank from two 
becoming marsh-like and soggy, in other words, the to four liters of fluid in excess of his habitual amount, 
drainage. They are all underlain by porous drain the amount of urea excreted was frolll forty-six to fifty
tiles, placed one or more meters below the surface. five grammes; that is, an increase of from iifteen to 
Where the soi! is sandy, the tiles are about seven twenty-two per cent. 
meters apart; where it partakes more of the nature of In children, with whom both tis8ue activity and 
clay, they are but three meters apart. The water col- tissue destruction is very great, there is again a great 
lects in the tiles and runs into receiving ducts which demand for water, and an interesting clinical fact, first 
empty into a main ditch. This ditch discharges into a emphasized, I believe, by the la te Dr. Meigs, of Philadel· 
sm all stream that flows into the river Havel. At phia, is that in the great majonty of cases in which 
Potsdam, the summer seat of royalty, the Emperor's children cry without apparent cause, the origin of 
palace, Babelsberg, is located directly on this river, their distress is lack of the water needed to wash away 
and the water discharging into it is clear, inoffensive, the products of tissue change. 
and free from deleterious matter. From a hygienic stand point it is of the greatest im-

Germans returning from America after an absence of portance that thc water drunk shall be pure, and the 
10 01' 20 years express surprise at the wholesome change following brief rules by Fischer, perhaps the best 
in the sanitary condition of the city; and it is claimed authority upon this matter, will be found of service: 
that the health of the sections in which it has sup- The water Jllust be clear, colorless, and odorless. 
planted the old cesspooJ system has been greatlv im- The extremes of temperature through whieh it should 
proved. 

• 
exist at different tillles of the year are narrow, viz., 

It is considered significant that the river Spree, flow- from 6° to 12° C. (40'8° to 50° F.). It must not contain 
ing through the city, contains many mortl fish than it more than the most minimal amount of organic matter 
ever did before. Certainly, Berlin is a clean city. (0'04 of one per cent.), absolutely none of the organisllls 
Rapidity of disposal and without offen se are two of decay, bacteria, etc. It must contain no unrIlJonia 
characteristics of its sewerage system, and water, 01' nitrous acid, and less than one-tenth of one per 
earth, and air, all in the greatest abundance, seem to cent. of nitrates, sulphates, and chlorides. It nrust not 
solve for it the great sewage question. In est.imating contain more than 0'04 per cent. of magnesia, and, of 
the positive value of the system, one must not forget course, no poisonous metals. 
the conditions, both adverse and favorable, which led I Certain solid inorganic elements of food are absolutely 
to its adoption in Berlin In the first pI ace, Berlin has essential to the weIl-being of the organism, for in their 
no large river to receive its sewage, nor is it near the absence the tissues cannot be properly built up, nor 
ocean. It is built in the level valley of the river Spree, can the processes in either the solids or the fluids of 
which flows through a large plain. 'I'he city is on a the body go on. But for the constant renewal of these 
lower level than the plain, but the soil of the latter is inorganic or ashy constituents of the body, not only 
sandy, making the best kind of ground for the filtra- would the characteristic activity of gastric und pan
tion of sewage fluid.

' creatic juice and bile sooner or later be rendered im-
possible, but some of the inorganic materials already 

INORGANIC FOODS.* 
By N. A. RANDOLPH, M.D. 

existing in the tissues W0111d be seized upon by the 
various acids-uric, sulphuric, etc.-which are con
stantly developed in the retrograde metamorphosis of 
tis8ue, and be excreted as salts, with a resultant loss of 
the normal degree of alkalinity of the juices of the 
body, and finally death. The presence of mineral con
stituents appears absolutely essential to the integrity 
of proteid matter, and their withdrawal entails a loss of 
most of its distinguishing characteristics. We find no 
coagulable proteid without its quota of inorganic salts, 
and these salts appear to be in a state of chemical 
union with the albuminoid. Thus in the lowest 
organisms, as the amCBba, we find an appreciable quan
tity of alkaline salts, notably phosphates. CalSein also 
is a proteid body remarkable for the tenacity with 
whieh it holds incorporated with it a large amount of 
phosphate of lime. Now, inasIDuch as these inorganic 
constituents of the body are constantly passing from 
the economy in the excretions, they lllUSt as a conse· 
quence be renewed. The fuU importance of these 
substances was first appreciated by Liebig, whose at
tention was directed to the subject by his studies in 
agricultural chemistry. Since the overthrow of his 
views as to the rapidity of th;sue waste and repair, the 
subject of the inorganic food stuffs has not received 
the attention which its importance merits. The ques
tion of the amount of this form of food which is essen
tial to the organism is as yet unsettled. Certain it is, 
however, that in earlier Iife relatively greater quan
tit.ies of the salts are needed, and that their absence 
from the food at this period produces results much 
more Illarked and immediate than would the saIIle 
conditions in adult life. 

In starvation there is a continual elimination of the 
inorganic salts, which is explained by the fact that 

* A ketme delivered before the FrankIin Institute, December 7, 1885.- these salts are constantly set free in the destruction of 
From the Franklin Journal. the circuJating albumens with which they were pre-

IN considering the different food stuffs, we must 
regard water as of prime importance. In the average 
adult this body constitutes from fifty-nine per cent. to 
sixty-five per cent. of the entire weight. Older ob
servers have given this proportion somewhat higher; 
thus Bernard, following Chaussard, gave the average 
proportion of water in the human economy as ninety 
per cent. 'I'his, however, was far too high, the error 
lying in the desiccation of the cadavers investigated, 
which were in this case subjected to destructive dis
tillation. Of the entire wat.er of the body, we find 
fifty-five per cent. in the muscles and onlv three per 
cent. in the cerebro-spinal system and nerve trunks. 
We further find the amount correlated with the age of 
the individual; thus, in mice, there is found in thc 
embryo eighty-seven per cent. of water; in the new 
born, eighty-two per cent., and at eight days old, 
seventy six per cent.; in the adult mouse, seventy per 
cent. In advanced age, in all mammalia, the tissues 
are again rich in water as in early youth. As the 
result of bad nourishment, also, the organism become8 
richer in water ; thus, a carnivore (e. g., a dog) fed on 
bread will lose relatively little in weight, but will lose 
much urea, which substance, it need scarcely be said, 
is a result of the disintegration of the nitrogenous 
tissues of the body, such as muscle. On feeding him 
with meat, he at once loses weight and passes by 
various channels far more water than is ingest.ed, 
although he is in reality gaining in flesh. A bread or 
potato diet favors the accumulation of water in the 
tissues of the human economy, also with the resultant 
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viously in comparatively firm chemical combinat.ion. 
When, on the other hand, there is attempted the so
called salt starvation, viz., the administration of pro
teids, fats, carbohydrates, and water, all in ample 
quantity, but from which all existing salts have been 
remoV'ed, the excretiolls are marked by a nearly com
plete absence of the inorganic salts. The cause of this 
apparent anomaly lies in the fact that the salts which 
were combined with the albumens of the tissues and 
circulating fluids are by the normal disintegration of 
these alburnens set free, butinstead of being elilllinated 
they enter into immediate cOlllbination with the newly 
illtroduced saltless albumens of the cit·culation. This 
can endure, however, but for a relatively short period ; 
for in such recom bination there is an inevitable fai!ure 
to unite of a portion of the salts, which are thereupon 
excreted, resulting in such a diminution of the ashy 
constituents of the body as ultimately to induce death. 

Pigeons thus subjected to starvation by the with
drawal of all inorganic foods die in from thirteen to 
twenty-nine days, although abundance of the other 
food constituents may be �iven them. In twenty-six 
to thirty-six days, dogs simllarly treated are reduced to 
such a miserable condition that a continuance of the 
observation wOllld mean almost immediate death. The 
characteristic symptoms of tMs species of starvation 
are muscular weakness and trembling, !5"radual blunt
ing of the senses, with occasionally heJghtened reflex 
activity, and, finally, impaired digestion and death. 
No weil marked changes are found in the bones of 
adult animals which have died under this regimen; 
but with young animals the case is different. Young 
pigeons of the same age have been fed with wheat 
from which the major portion of the inorganic ma
terials was removed by maceration. To one series of 
these pigeons this wheat was given with distilled water; 
to another se ries was given the same wheat with 
brook water, in which bits of mortar were allowed 
to stand. All the animals grew for a time, but those 
of the first series all died, exhibiting the symptoms 
of rachitis, while those of the second se ries remained 
to all appearances in good health. An examination 
of the bon es showed that those of the pigeons re
ceiving no inorganic salts contained full ten per cent. 
less of solid matters than did those of the normally 
fed. Apart from the absence of lime salts in the 
food, diseases of the bone may supervene in young 
animals in which protracted diarrhcea or other di
gestive disturbances have prevented the proper 
absorption of inorganic foods. 

Perhaps the most striking illustration of the ne ces
sity of this class of food stuffs, and also of the dis
turbances resulting from a very slight diminution in 
the amount of inorganic constituents present in the 
economy, may be found in the recent experiments of 
Rin�er. In these experiments minnows were placed in 
distIlled water which was properly aerated. They died 
in a few hours. Minnows of the same age were si mi
larly placed in brook water, and remained alive with
out any food for many days. An examination of the 
distilled water in which the minnows had so speedily 
died revealed the presence of minute traces only of in
organic bodies, which had evidently dialyzed out from 
the body of the fish into the surrounding mediulO-a 
loss so slight as scarcely to be estimated, and yet suffi
cient to eutail the destruction of the individual. 

Examining now the inorganic elements of food some
w hat more closely in detail, we find thelli to consist of 
the salts of the alkalies, salts of the alkaline earths, 
and of iron, silica, and fluorine in various combina

·tions. There are also found in the excreta several 
bodies which have been erroneously regarded as 
excreted inorganic food stuffs, which are really pro
ducts of tissue activity. As instances in point mavbe 
n oted, the carbonates and sulphates of the urine, which 
proceed ahn ost exclusively from the breakdown of 
vegetable acids and of proteid tissues respectively. 
The cOlllpounds of the several alkalies with chlorine 
and with phosphoric and carbonic acids are differently 
distributed, as was first noted by Liebig. Thus, in the 
firmer tissues, as is notably the case in muscle, there is 
fOUlld a preponderance of salts of potassium, while in 
the circulating fluids and juices of the body the 
sodium salts are found in greater abundance. The 
salts of the alkali es are chiefly removed from the body 
in the urine, being scarcely to be found in the freces of 
carnivora, and when found in the freces of men and 
animals, on a mixed diet, they arrive from the im
perfect absorption of foods which contain them. In 
diarrhcea, and in the semi-fluid excreta of many herb
ivorre, they are present in notable quantity from the 
same cause. Under normal conditions the alkaline re
action of the saliva is due to the presence of salts of 
sodium; but in inflallllllatory condltions of the mouth 
cavity the dominant salts secreted are those of potas
sium. This fact would seem correlated with the ob
servation of Mannassein, that in fever the amount of 
the salts in the muscles is diminished, as a result of 
which there is excreted in urine three to four times as 
much potassium in fever a" in health. A similar ac� 
tion is also observed in starvation. 

The nature of food, and, to a large extent, the nature 
of its inorganic constituents, imparts characteristic re
actions to the urine; thus vegetable foods as a rule 
contain a notable excess of the alkaline salts of potas
sium, and we accOl'dillgly find in the urine of herbi
vorre a decidedly alkaline reaction. When, however, 
a herbivorous animal is placed upon animal food, as is 
the case with a sucking calf, or, what is the same thing. 
a starving cow which is consuming its own tissue, the 
urine assumes an acid reaction, due to the presence of 
acid sodium phosphate. The rationale of the secretion 
of acid fluids is but imperfectly understood. Ralfe 
has pointed out that under the influence of a weak 
electric current a decomposition occurs between neu
tral sodium phosphate and sodium bicarbonate, both 
of which exist in the blood, with the production of the 
acid sodium phosphate and normal sodium bicarbonate. 
This view is in some measure confirmed by the repeat
edly confirmed observation that an increased acidity of 
the urine occurs after the administration oe the bicar
bonates of potassium, sodium, and ammonium. 

The importance to the economy of the carbonates of 
the alkalies, and, therefore, the importance of fresh 
vegetable food, from which they are most readily 
elaborated, must not be underestimated. To them is 
largely due the alkalinity of the circulating fluids of 
the body, an alkalinity whose disturbance is inevitably 
fatal. Reduction of the alkalinity of the circulating 
fluids is, however, difficult to attain; arnounts of dilute 

acid have been introduced into the stornach, and with- would have been lost, viz., the inorganic food stuffs 
out marked distarba.1ce, whi<ih, if absorbed and ex- whose valu.e we have just considered. 
creted without change, would have been more than 
sufficient to render acid all the solids and fluids of the 
economy. When, however, the foods capable of yield
ing carbonates, as the vegetable acids and the alkalies, 
are withheld, there is a different result, the elimina
tion of the acids constantly forming in the functional 
activity of the tissues is retarded, and when excreted 
they carry with them the salts of the body, with the 
ultimate production of the symptoms of scurvy. 
When, therefore, the alkaline constituents of the 
economy are for a long time withheld, we note dimin
ished alkalinity of the circulating fluids, with dissolu
tion of the red corpuscles, ecchymoses on the mucous 
surfaces of the heart and mediastinum, and fatty de
generation of the heart and general muscular system, 
and also of the glandular organs. 

The production of a free acid, viz., as hydrochloric 
acid in gastric juice, from an alkaline fluid, the blood, 
presents a problem of some interest. It has been ex
plained by the double decomposition occurring be
tweed acid sodium carbonate and sodium chloride, 
with the- resultant production of normal sodium car
bonate and hydrochloric acid. Some observers would 
substitute calcium chloride for the sodium chloride in 

TUNNEL BE'l'WEEN DENMARK AND SWEDEN.
The Swedish and Danish newspapers ha.ve for somo 
days been discussing schemes for the cOllstruction of a 
tunnel between Denmark and Sweden, under the 
Sound. The question of a sublllarine way hetween the 
two countries has been raised several tÜlles, but !lever 
so seriously as now. M. A. De Rothe, the engineer, 
who has been for several years employed as an engineer 
on the Pl1nallla Canal works, in the name of a French 
company has just presented to the two governlllents 
interested a plan for cutting a tunnel between Copen
hagen and Mahnö, in Sweden. The tunnel would be 
seven and a half miles long, in two parts, of which two 
miles would lie between the islands of AlIlak and 
Satthohn, and five and a half between the latter island 
und the Swedish coast. The estimated cost is ±:1,200,000. 

A CATALOGUE containing brief notices of many im
portant scientific papers heretofore published in the 
SUPPLEMENT, lIlay be had gratis at this office. 

the reaction just given; but in any case the priuciple 
is the same. That the hydrochloric acid once forllled SCI·antl·fl·c should leave the blood for the stomach is not incom-
prehensible, for the diffusive I'Jower of this acid ranks 

American Supplement. 
among the highest. Such reactions as these are valu-
able accessions to knowledge, and are very necessary 
steps in our approximations to ultimate truth; but 
why such reaction should occur in the stomach and 
not elsewhere is as yet unknown. 

Of the uses of potasBium chloride hut little is known. 
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Sodtum chloride, however, has been more closely 
studied. The infant at thi\ breast receives daily on an 
average during its first year about twelve grams (0'79 
of a gramme) of salto The adult undoubtedly takes 
proportionately more, and this excess can be regarded 
as of value chiefly as a condiment; that is, as a stimu
lant to appetite and digestion. which acts by pleasing 
the sense of taste. Salt, when introduced into the 
economy, either by the stomach or directly into the 
veins, begins to appeal' in the urine within an hour 
thereafter. The maximum of excretion is reached in 
tQe third hour, and in eight hours it is all eliminated. COMBINED RATEs.-One copy of SCIRNTIFIC AMERI

A curious mutual relation exists between the salts of CAN and one copy of SCIEN'l'H'IC AMERICAN SUPPLE

potassium and those of sodium; an excess of sodium MENT, one year, postpaid, $7.00. 

chloride in the food produces an increased renal elim- A liberal discount to booksellers, news agents, and 
ination of the salts of potassium. The converse also canvassers. 
holds good, viz., an excess of potassium salts in foods MUNN & CO., Publisbers, 

361 Broadway, Ne,,' York, N. Y. induces a rapid excretion of sodium chloride to such 
an extent that intense salt hunger is experienced. 
This is not feIt by men and animals living upon a food 
relatively poor in potassium. To men fed, as are to a 
large degree the poorer classes in many countries, upon 
products of wheat, rye, potatoes, and the leguminosre, 
all of w hich are relatively rich in potassiulll, salt be
comes more than a condiment ; it becomes an indis
pensable food, for it withdraws the potassiulU salts 
which otherwise-it would seem chiefly by their action 
upon the nervous system-poison the econorny. Com
mon salt in such proportions as the healthy taste de
mands is undoubtedly a valuable stimulant to the 
nutritive processes. All agriculturists agree that the 
herbivorous animals of the farm thrive better upon the 
addition of salt to their food. It is further weil known 
that the withdrawal of common salt from the food of 
domestic animals induces many symptoms of impaired 
nutrition. 

We have I1lready discussed the absolute necessity for 
Iime salts in young anilllals, but the extent of this need 
is sU!j)rising. The experiments of Soxhlet, Lelnnan, 
and W eiske coincide in showing that for the calf at 
ages of from two weeks to five months there is needed 
from ten to fifteen grammes of calcium daily. A large 
proportion of the lime salts used in the human body 
are obtained from drinking water. 

Iron, popularly regarded as a drug, is undoubtedly a 
food, for concurren tly the iron in the tissues and fluids 
of the body is being separated from its inorganic COln
binations and elirn inated, while the fresh increments 
are being taken up from the food. Its avenue of elim
ination is abnost exclusively by the freces, though 
traces are to be found in the urine. C ontrary to popu
lar belief, the major port.ion of the iron of the human 
body is found, not in the blood, but in the muscles, 
even after their contained blood has been rellloved. It 
mnst, therefore, be borne in wind that the alllount 
of iron found in the excreted matter is not a direct 
indication of the extent of the disintegration of 
hrernoglobin. The precise amount of iron which is 
needed daily by the average adult is not fnlly estab
lished, but it is evidently quite sIllall. Perhaps the 
best approximation to the alllollnt req uired may be 
obtained from the analysis of the normal mother's 
milk. On this basis an infant during the first year 
uses daily three and one-third milligrammes of iron, 
or, in other terms, a trifle less than twenty grains a 
year. In the healthy adult, in whom tissue waste is 
not so pronounced, and with whom also there are no 
claims for the process of growth, it is probable this 
amount will be fuIly sufficient if preseuted in the ap
propriate form for its proper assimilation. 

Silicic acid is found In very sm all quautities in bon es, 
hair, and blood. It is supplied by many vegetable 
foods. Calcium fluoride is found in teeth, and, to a 
slight extent, in bone. 

Fortunately for us, these inorganic foods whose with
drawal, as we have seen, exercises such deleterious in
flueuces on the economy are, as a rule, present in great 
quantity in the actual foods in a mixed diet. In cer
tain met.hods of preparing foods, however, their pro
portion is much diminished; thus, in the boiling of 
meats and vegetables, a large quantity of these im
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